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A Study on the Effect of Tip Radius of Diamond Stylus
Machined by Ion Sputter in Surface Roughness Measurement

Eung-Kyo, Han, Byung-Ok, Rho, Young-Duk, Yu

ABSTRACT

In accordance with the high precision of mechanical elements, it has been required to high
precision in surface roughness measurement and, therefore, stylus tip radius is manufa
ctured less than 24m through ion sputter machining. In this experiment, by using ion
sputter machined stylus pf fine tig radius and lapping machined stylus surface roughness
of standard specimens, silicon wafer were measured and then Rmax, Ra, RMS value were
investigated according to the variation of tip radius of stylus. As a result, measuring error due
to the variation of stylus tip radius in surface roughness measurement was decreased by
using ion sputter machined stylus and also the measuring accuracy was improved. And the
measuring variation of Ra, RMS calculated from correlation coefficient lager than 0.9 on

the wave of short period and amplitude using ion sputter machined stylus of fine tip ra
dius.

Ion sputter machining(®]-2-225Fe] 713, Stylus tip radius (23 A1), Surface roughness
(GEH7A7]), Correlation coefficient (A2 4%), Standard specimen (E3=4)§H)
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Fig.1 Error caused by stylus tip radius



A3t 3]x] A 749 33 1990.9

groz WSk 2l o8 ERALYG
o eaish AA ZAGNMS] 2AE Hla el
z4e) Ml ERALY] 244 e Jel
q@ d7E shath

2. EEMCHRH0) st EHMAHEY| M| 2}
O CHEH A

2-1. oi#imisie| Xl CHE &N
A9 AR g(x) & acoswx® 3431 1
Meukyd Rel Fo] 29 499 U5y A A
= H898S f(x) 2 3k a3y 1o UM F
Hel 2402 g, 097 gix) 2k H¥E
(x, y), 24079 His (X, Y) & HHo] ¥
B} ol 248 0} B4 (x v) 9 (X, V)AL
ololli= o3 #e #AIVE RS}

X=x—Rsin 8 "

Y=y+Rcos 8

w3l v —ran 0019, A7HRETe] DAl o}
2}

sin §=y (1+y'?) "V

cos = (14y"?) -2
o] ek wleby

X=x—Ry" (I+y"*) 7 1"

Y=y+R(1+y ) V?

oAP1A] g () ®] AT xFol ol 7t g o
el A A 7he) B

’ - n . ,

v = tan = — wasinwx— — T asinwx - {2)
b g AR S [sinex| = 1Ywolx
o) 71 x=nnr{n=3AF) oIt}

= I glx) 2} xEF2] - gleiA fale] =t

W7k st o 7g 6,2 FhH

50 = 2”3/"[‘ ....................................... (3)
o] e}
®3t o, yE thEI} o] Aestn

39

a=27R/T W
y—aby= (2zR/T) (27a/T)
TAAARE B17] S8l v 1R 7R o)

y< 19 27L& oJ@iulge] o 23 Advte] 7
1918F ZHelc) <0.3(10), y< 18 32i3}]
Zalsie] = 2 g7zt Hald A (1) 25

N

X=x—Ry (1—y?/2+3y"* /8 ------ yol =
A1 (2), (B)2RHE] y = — fsinwx, 17T}
RS #3zhi

X:X+H905illwx ................................. (5)
wak

x=X—-Rf,sinwx
=¥ -~Rf,sin {w (x—Rbsinwx) !}

olp]  of7lol A} A=wREsinwxEr 3FH
A=ysinpx=y 7}

x =X —Rf,sinwXcosA+Rb,coswXsinA ]

o},
g
ina = D AT AT,
Se T 3 Tsl
Al AN
COSA:l fz_'w+ 4_,', ..................

olP & Re,y &S FHal arelsts: A7sto

x=X—-Ré;sinwX + yRb,coswXsinwX--- (6)

(1) 2AE
Y::_V#’R'fRﬁoz Sinz wx/z ..................... (7)
3] (6) o2 Y]
Y:y +-'R'~-'R0028in’a)X/2 ..................... (7’)

=gk

Al gyl wRB,=7, cosZe & F4
317] wjFell
y=acoswXx=acos (wX— ysinwX) o]tk

o] 7)ol A

3}

k=8

A

=



LEw X

cos {ysinwX} =1

sin {ysinwX} = ysinwX ot}

=3 ay=Rg,* oJB = ay82 Hshd y=acos
wx°]v o) 7S 2] (7)ol s Y =R+ acos
wx+aysin® wX/20]mM =3 sin? @ X= (1—cos
2wX)/201B2 AZ Zaye

fx)=R-+ay/4+acoswX -aycos2wX/4--- (8)

Yal il vl s | 9| X CHEH aHAd

-

g (x) = 8‘3 (Coscux-Ficoswa)
n 9

y <1 ol2}ar sfar A (8)o] dhsh= HS 4] (9)
o A28 g, (x) 5 k3 Fo] Eom
gn (x) =azcos3wxo] Fo 2] (8) 24 122

fo(x) = o5 3 2k

L
T

fu(x) =R+a,;7/4+a,cos3wx—a,y;cosbwx/
47} =k

o] &9 12 3t (a=a,=1),
(BwR) =9y°|H, ula}x

]
&S

Y= Bw)

fis (x) =R+%7+0033 wxf%ycos(iwxﬂ- .

olad

HE 8 (9) =

ue}ad (x)ell N &9 f,(x) = A

el

>+8‘i[ (cosa)eri

4
fe) =(R+25F )+ 5

cos3 wx) -z (cos2wx+cosbwx)] (10

4

2-3. AlZtubg el 2ol tht 54

s

T sk AAE) o] A

Azptg el

40

FAlsbA Abubede opbg ) ghol e 4 gleh
gs(x) = — (coswx——75-cosFwx) rrereens 11)

ANl A 285 g, (x) =a,cos3wx 2 3t

A 2HE L EHE [, (x) & ofew )

fgs (x) =R+%a3 ¥s+ajcos3 wxfj}agncos(i

a3 ¥;cosbwx
e 9l gs (x) ol HEk 2= fs(x)
EX S

fs(x) :(R-Fm) +4¥%[ (coswx+ icosBcux)
V4 4 3
T (cos? wX+3cosbaux)] cereeeens (12
7b el 7oA A 188 A ) 2 5o =]

g<t). D}'Z]E}'Sj"?: _9_7'(]—73— L}F/}LH_‘I—L 9‘}]\‘:}_

3. AEEX ¢ uy

3-1. Algm™

Al 2SN o afe ¥ A Ay de}oet
o] 0Agkg dA=E e HuAe gesid a3y
g Aot wiwsr] Aste Fig 20} o] Fat
AA7Igke] M2 e BFEAYH e ol-g-3lgon,
T ool ¥4e ZTAEe EHo Uity 23
Aol EHUAYY Aol vlxe d3ke Yol
H7] Asted] @ dosie] guiz) Qe ]85}
@k Table 1& AW A B, Co| H4m uEg
LRI

3-2. MNEEF|
ol&2uE FlEe &Y (AwA 2pm o8 (11
3 AANER 3 (N 2um olP) o] ATkl
7ol dslo] mE FAANIGE 2] et
Photo 13 & HWEAAY] 2347 (Kosaka Lab.
Ltd., SE-30H)& AM-3I5ith AJBE Aukel AAkz
Aol ¥ $H2HL BF AE7|H AL
H8e A2 F AmpE BUIRTE AmpolHE ZE,



g AuFeta) A4 7H 335 1990.9

Table 1. Dimension of the specimen curve
Specimen Period(T) Height.(h)
A(Triangle curve) 100 10 7
B(Square curve) 200 10.6
C(Square curve} 50 1.07

Unit(um)
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Fig.2 Surface pattern of standard specimens
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Fig.3 Block diagram of SE-30H surface
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Table.3 Valus of Ra, RMS and Rmax in
pre and postexperiment
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